Introduction
Scholars of mathematics education have developed mathematics teaching theories that typically explain teachers' classroom practices with reference to their cognitive traits, such as their mathematical knowledge for teaching (e.g. Hill & Charalambous, 2012) or their beliefs (e.g. Leder, Pehkonen & Törner, 2002) . Recently, theoretical elaborations and empirical studies emphasizing the role of cultural tools and specific contexts in establishing classroom practices have also begun to catch the attention of researchers (Hill & Charalambous, 2012; Brown, 2009; Herbel-Eisenmann, Lubienski & Id-Deen, 2006; Stein & Kim, 2009) . Typically, tools such as textbooks and teacher guides are major resources for teachers when establishing teaching practices and, as such, may both afford and constrain teachers' actions (Brown, 2009; Remillard, 2005) . Researchers have recently begun theorizing about the interaction between teachers and curriculum materials (Brown, 2009; Remillard, 2005) , emphasizing that curriculum artefacts influence teachers' plans and actions, while teachers mobilize curriculum artefacts in various ways depending on, for example, their previous experience and views on good teaching. This qualitative multiple case study contributes to an effort that has not yet been addressed, that is, investigating how the teacher-curriculum material relationship reflects existing cultural teaching norms (Stigler & Hiebert, 2000) .
Swedish curriculum materials seem to have been traditionally developed to support mathematics classrooms in which students work individually with their textbooks and teachers behave more reactively with individual students regarding the problems they are working on, rather than proactively with the whole group (Boesen et al., 2014; Hemmi & Ryve, 2015b) . While there have been several attempts by the Swedish government and school agencies to change this teaching tradition through a national core curriculum and various development initiatives, there has been no strong national movement to reform and develop the curriculum materials in Sweden.
Nevertheless, Swedish teachers are searching for ways to change the way they design and enact mathematics teaching; they wish to include more communication and variation in their methods, in line with the ethos of the reformed national curriculum implemented in 2008-2011. Recently, for example, there has been a growing interest in applying Finnish curriculum materials in Swedish schools.
Finland is a neighboring country, but in contrast to Swedish students' learning outcomes in mathematics, Finnish students' results have been relatively good (e.g. OECD, 2013) . Steering documents are very general in both countries (Hemmi, Lepik, & Viholainen, 2013a) , and teachers can choose the materials they want to use quite autonomously. The curriculum materials in both countries are commercially produced, and there is no national control over them. It is worth noticing that it is the teachers' responsibility to choose such material and utilise it in the classroom in a way that helps students to progress in line with the principles of the national core curriculum. Finland, in contrast to Sweden, has a rather long tradition (since the 1980s) of producing comprehensive teacher guides for Grades 1-6, written by teams of teachers and other experts such as university lecturers working within teacher education. However, the use of curriculum materials produced within another educational context may generate various issues. Teachers' professional identities are aligned with the pedagogical traditions of their country, comprising a characteristic set of lessons and lesson scripts as well as pedagogical strategies that appear to be routine or even unconscious for most teachers (Andrews, 2007) .
The aim of the present study is to enhance our understanding of the interplay between teachers and mathematics curriculum materials by investigating the cases of Swedish teachers working with Finnish curriculum materials (FCM) . The interplay between a teacher and curriculum materials is embedded in a context that highlights special features of this interplay and, at the same time, reveals invisible traditions of the two countries (e.g. Stigler & Hiebert, 2000) . The study design provides a special intercultural setting, where the use of the materials representing another education culture challenges existing practice. In particular, we shed light on the possible conflicts in the interplay created by the differences between the Swedish traditions the teachers are a part of and the Finnish traditions reflected in the FCM. The research question guiding this study is:
• What is the nature of the interplay between teachers and curriculum materials when Swedish teachers start using Finnish curriculum materials in their classroom practices?
Below, we first elaborate on the relevant literature on the multifaceted interplay between a teacher and curriculum materials. Second, we describe the methodology of the study, including the differences between the Swedish and Finnish teaching traditions as reflected in the curriculum materials. Third, we characterize the Swedish teachers' interplay with the FCM according to the main themes that were developed from the data analysis. We then discuss the results, both in the light of recent research as well as against the background of the teaching traditions of the two countries. We conclude by discussing some general aspects we deem important to consider when implementing curriculum materials in a cross-cultural setting, and outlining a lesson that can be learnt from this special case study.
Relevant literature
The interplay between teachers and curriculum materials is shaped by several influential factors, both related to the individual characteristics of teachers and curriculum materials and the educational context. We consider social practice and norms as well as individual factors essential for discussing the teacher-curriculum relationship.
Teacher-curriculum relationship
The relationship between teachers and curriculum materials has been examined using several theoretical frameworks (Remillard, 2005; Brown, 2009; Remillard & Bryans, 2004) . Our work is embedded in sociocultural theories on the role of artefacts (physical and intellectual tools; in our case curriculum materials) as extensions of human capacities (e.g. Wertsch, 1991) . We draw especially on Brown's (2009) model of the teacher-curriculum relationship, and in line with Wertsch (1991) , recognize the impact artefacts may have on activities. The relationship between a teacher and curriculum materials is influenced by various individual factors, such as the teacher's knowledge, beliefs and goals, perceptions of the curriculum and students, tolerance for discomfort, as well as experience and professional identity (e.g. Remillard, 2005; Remillard & Bryans, 2004) . A number of studies show that, depending on the character of the materials and how teachers relate to and interact with them, the materials can both afford and constrain the teachers' actions in mathematics classrooms (e.g. Brown, 2009 ). The organization, the nature of the students' tasks, and the embedded support of the materials interact with teachers, not only as individuals but also as members of social networks (Stein & Kim, 2009) .
McClain, Zhao, Visnovska, and Bowen (2009) identify teachers' instructional reality, agency, and professional status as important factors when describing the teacher-tool relationship. This is vital for our study because we approach the interplay from a cross-cultural perspective and focus on teachers as being part of the social practices embedded in certain cultural norms (cf. Stigler & Hiebert, 2000) . Curriculum materials are produced within certain educational traditions and are shaped by national perspectives on education as well as on the specific school subjects (cf. Andrews, 2007) . Thus, there are significant differences in mathematics curriculum materials in different countries and a special challenge in adapting new ways of acting as a teacher in our study could be that the materials are produced within another teaching tradition. Little is known about what happens when teachers apply materials produced in another cultural context. Our study aims particularly to fill this gap. Brown (2009) argues that teachers' interactions with instructional materials can be conceptualized in terms of different degrees of 'artefact appropriation'-offloading, adapting, and improvising. For example, when using curriculum materials in a literal manner and following the materials as closely as possible, a teacher offloads a large degree of agency for guiding instructional activity onto the materials. When improvising, a teacher mobilizes other resources, for example her own experience, with minimal reliance on the materials, and the agency is largely shifted to the teacher. When adapting, a teacher combines the materials with his/her personal resources and balances the agency between teacher and materials. Even if these notions take no stand on which way is better, teachers associate judgment and values with how they use materials. For example, Pehkonen (2007) has found that teachers felt they had 'given up a part of their professional competence to the textbook authors' (p. 65), despite the fact that the materials were considered to be of good quality. Teachers even felt guilty relying on the materials instead of on their own planning.
Further, Kauffman (2002) finds the following themes important to consider when examining beginning teachers' experience of curriculum materials: 1) efficacy, or teachers' perception of the instructional effectiveness of the materials; 2) ease of use, meaning the extent to which the materials alleviate or exacerbate the demands of planning and teaching mathematics; and 3) agency, the extent to which teachers feel they themselves choose what to teach and how to teach it. Christou, Eliophotou Menon, and Philippou (2009) add anxiety to this list of themes. This refers to teachers' worries concerning the organization of their work and the correspondence of their teaching with the demands of national goals and tests. These notions are connected to teachers' professional identities being aligned with the pedagogical traditions in their country (e.g. Andrews, 2007) . Our study sheds light on how these traditions affect the interplay between teachers and curriculum materials.
Curriculum materials as a tool for educational reform
In educational policies, curriculum materials are often designed to support reform (Cohen, 1990; Taylor, 2013) , but studies have shown that teachers use tools in ways that harmonize with current practices rather than change the practices. For example, the findings on policy implementation indicate that teachers often assimilate new curricular materials into their current instructional practices rather than reorganize the way they teach as envisioned by those who developed the materials (e.g. Remillard, 2005; Spillane, 1999) . Teachers change the materials' intended plans by adding their own ideas, modifying existing structures, or omitting parts that are uninteresting to them, beyond their own capacities, or beyond their students' capabilities (Taylor, 2013) . Some studies indicate that inexperienced teachers are the most likely to fully utilize all the reform-based curriculum resources (Remillard & Bryans, 2004) .
There has been a shift in this research field from focusing on the curriculum materials as a way to influence student learning (e.g. Stein, Remillard & Smith, 2007) toward the development of supportive and even educative curriculum materials for teachers (e.g. Davis & Krajcik, 2005; Remillard & Bryans, 2004) . The educative nature of the curriculum material is related to the way the process of implementing the curriculum is encompassed. In designing such tools, as Cobb and Jackson (2012) suggest, it is important to assure the usability of the materials; for this to happen, the tools must be easy to access and, at the same time, harmonize with the planned reorganization of practices. The potential of curriculum materials in developing mathematics teachers' knowledge and teaching skills has been identified by several researchers (Ball & Cohen, 1996; Collopy, 2003; Pehkonen, 2007; Remillard & Bryans, 2004) . If the material is intended to enhance teacher learning, rationales behind the suggested activities play an important role and thus need to be explicated and available to teachers (Davis & Krajcik, 2005; Brown, 2009 ).
Methodology
The study uses a qualitative case study approach (based on Stake 2005), which facilitates our understanding of the interplay between teachers and curriculum materials in a special cultural setting. We engage with a broad open approach to capture all the possible aspects of this interplay, and in practice, the data is based on the insights that various data sources provide us, through the lenses of both individual and collective cases. The outline of the main differences between the Swedish and Finnish classroom cultures, and how the curriculum materials reflect the respective educational culture of each country set a basis for interpretation of the study.
Finnish and Swedish teaching traditions reflected in curriculum materials
The national core curriculum, in both Sweden and Finland, sets a general outline for school education without defining any explicit learning goals for each school year. The mathematical content for the first school years is quite similar in the two countries' national curricula. However, the Finnish curriculum addresses more the development of students' understanding of mathematical connections than does the Swedish (Hemmi, Lepik & Viholainen, 2013) .
As mentioned above, a common way of working in mathematics classrooms in Sweden has been to let students work with textbook tasks at their own pace (Boesen et al., 2014) . Therefore, contrary to the FCM, the Swedish curriculum materials do not typically focus on planning and enacting specific lessons (Hemmi, Koljonen, Hoelgaard, Ahl & Ryve, 2013) . Instead, students' textbooks have been created to facilitate students' individual work and, thus, teacher guides have not played a significant role in Swedish teachers' work (Jablonka & Johansson, 2011) . Contrary to the Swedish tradition, it has been common in Finland to keep the whole class in the same phase while supporting struggling students and offering challenges to those who can work with problems of above-average difficulty (Hemmi & Ryve, 2015a , 2015b . The organization and content of the FCM aim to facilitate such a working manner. The FCM also include material for checking the correctness of the solutions, as it is common to let Finnish students themselves check the correctness of solutions even in the early grades. In this way, students get immediate feedback and teachers save their time for other things, such as supporting individual students according to their needs. In the Swedish tradition, teachers preferably collect the textbooks once or twice a month and mark the incorrect solutions, especially at primary level.
Recent analyses of the most commonly used Finnish teacher guides (Hemmi, Krzywacki & Koljonen, 2017) show that the FCM in focus in this study follows the same pattern as the other three Finnish teacher guides. The recurring activities and routines found in the teacher guides have previously been connected to a specific cultural script of Finnish mathematics teaching (Hemmi & Ryve, 2015a , 2015b . For example, for every lesson, there are suggestions for mental arithmetic activities intended to facilitate formative assessment, students' reflection on their own learning, and the discussion of various strategies. There are also ideas for problem-solving activities, concrete models, materials for differentiation and assessment of teaching, and homework assignments for every lesson. The Finnish tradition of giving homework is connected to the idea of equity, in that all students are expected to manage their assignments regardless of whether they have someone to help them at home. It is also conceived of as a part of effective mathematics teaching and formative assessment by Finnish teacher educators (Hemmi & Ryve, 2015b) . Traditionally, all Finnish mathematics textbook series (Grades 1-6), like the FCM, have included concrete materials as a special resource for teaching and learning for some two decades in answer to the demands of the national mathematics curriculum . The curriculum materials in focus in the present study (FCM) had been translated from Finnish into Swedish 1 by the time the Swedish teachers started using it. During data collection, the FCM was also purchased by a Swedish publishing house, which then made the materials available on the Swedish market. We followed this process systematically, and recorded the character of the changes that were made to adapt the materials to the Swedish classroom culture during the data collection. We discuss these changes in relation to the results regarding the teachers' interplay with the materials.
The data collection
The data for this qualitative study consisting of multiple cases were collected in the period 2010-2014, mainly from 12 teachers in three different schools and additionally from two collegial meetings (CM) in which 33 teachers from various schools participated (see Table 1 ). The common feature of all cases was that the participants were involved in in-service training in professional development conducted in cooperation with the university and that all of them started using the translated FCM-a textbook and teacher guide-voluntarily in their work. The decision to start voluntarily using the FCM was because the Finnish material was available for testing something new. The teachers' teaching experience varied and they taught Grades 1-4. Typically, teachers follow the same students from one grade level to another. The three schools where the main data were gathered varied with regard to the students' socio-economic backgrounds and the proportion of students with an immigrant background.
The data collection was based on various methods including interviews with individuals and groups of teachers focusing on specific themes, questionnaires, classroom observations and recordings of the teachers' collegial meetings. In each case, the data gathering started during the first year of using the FCM with a wide prequestionnaire on their working practices in mathematics and their relation to the curriculum materials (see Appendix 1) . The notions brought up in both the questionnaire and the first interviews influenced the following phases of the data gathering process. Table 1 illustrates the multifaceted process of data collection that enables us to examine the complex teacher-curriculum interplay in a special crosscultural setting.
Further information about the settings of data gathering is given in the following: School 1 (S1): The data gathering started in 2010 with six cases of primary teachers using Swedish curriculum materials. They responded to a questionnaire in which the special interest was their experience of and the support provided by the previous curriculum materials, differentiation in their classes, the role of homework, and the use of concrete materials in their teaching. Three of them (T1, T2 and T3) began using the FCM, at the time in Grades 1 and 2. During the first academic year, 2010-2011, four interviews (audiotaped), combined with classroom observations, were conducted with the three teachers. The interviews were thematic and sensitive to what the teachers themselves wanted to discuss about their experiences. However, the focus was mostly on the teachers' relation to and use of the FCM, probing especially for differentiation, homework and which activities in the FCM the teachers were willing to apply in their lessons and why. Moreover, all teachers from Grades 1-5 participated in two collegial meetings, in which discussion themes were derived from the issues important to all the teachers. For example, teachers compared the tasks in the FCM with tasks of the national examinations. The focus of classroom observations was on the teachers' use of the FCM in relation to the activities carried out in the classroom. The first author took notes at the collegial meetings and observed the lessons. Further, the data gathering in School 1 continued with follow-ups until 2014. Two more primary teachers started using the FCM in the following academic year, 2011-2012. The lessons of each teacher were observed and the following thematic discussions were recorded. Moreover, a meeting at which the teachers worked on their year plans was documented. During the third academic year, 2012-2013, the teachers continued using the FCM, but no data were gathered. The final phase of data gathering in School 1 took place in 2014, when a group interview with four teachers (T1, T2, T6, T7) was conducted and recorded. It is noteworthy that all the teachers had changed to newly produced Swedish materials in autumn 2013 after having used the Finnish material for one to three years. They had made the switch for organizational reasons, for example to harmonize the range of learning materials used in the same school, but this change provided a fruitful condition for our research.
Schools 2 (S2) and School 3 (S3): The data were gathered from five primary teachers who started working with the FCM in 2012-2013, and who participated in a development project, Count on Västerås, in collaboration with partners representing the municipality and university researchers (see Ryve & Hemmi, 2017) . We followed the work of these teachers closely through monthly collegial meetings that were mainly documented in field notes, discussions about plans for teaching sequence and individual lessons as well as videotaped lessons. We also documented a summary discussion with all teachers from both schools, where they shared their experiences of working with different curriculum materials. Additionally, the five teachers took part in an individual interview focusing especially on the use of the FCM at least once during the research period.
In addition to the multiple cases in Schools 1-3, we gathered some augmenting data from two collegial meetings (cases CM1 and CM2, Table 1 ) with teachers who had recently started working with the FCM in 2013-2014 and who wanted to share their experience with others and learn more about the rationale behind the FCM. The first meeting with the 16 teachers from various schools (CM1) was audiotaped. The 17 teachers attending the second meeting (CM2) answered a questionnaire that consisted of both open and closed questions based on themes that had emerged from the initial data analyses of the first cases.
When they started working with the FCM, the teachers representing Schools 1-3 received a brief overview of the main differences between Finnish and Swedish mathematics classroom culture, especially concerning homework, assessment, and the differentiation of teaching, whereas the teachers participating in the two collegial meetings (CM1 and CM2) had not received any additional information prior to the meetings where we gathered the data.
Data analysis
The data analysis of our multiple case study was carried out partly alongside the data gathering process, and at first the aim was to achieve data reduction in order to ensure it was comprehensible and focused on the themes related to the use of curriculum materials. In practice, the initial data analysis started already during the first year with the whole data corpus from School 1. In this phase, notes were made and some initial ideas for sub-themes were noted. An open iterative approach and a thematic inductive analysis were used during the data analysis process. The themes were identified on a semantic level (see Braun & Clarke, 2006) . We started relating our findings to research literature on the teacher-curriculum relationship in parallel with the data gathering and analyses. The process of more systematically generating the themes and sub-themes started after the transcription of the audiotaped data from all three schools and the first collegial meeting (CM1, 2013). This work was based on the identification of various themes concerning the teachers' interplay with the FCM. The coding was done with the help of NVivo software. In this phase, working themes were written down while searching for the initial sub-themes. Table 2 provides an example of the data analysis process and the initial themes that emerged during this phase. The protocols from the observations of lessons and collegial meetings were used to triangulate the initial findings (cf. Stake, 2005) . For example, the sub-theme of fidelity could also be identified in the observations of lessons and in the collegiate meetings.
In this phase, the second author was involved in the study, which made it possible to test the first author's interpretations of the data and formulate the unambiguous labels given to each theme. In the first phase of the analysis, we found the following themes relevant: Teachers as users of curriculum materials; Mathematical content and learning of mathematics; and Organization of mathematics teaching (Table  3 ) (see also Hemmi & Krzywacki, 2014) . The main findings obtained up to this point were triangulated against the experiences of the teachers who participated in the collegial meeting (CM2) in 2014. In practice, some open questions were formulated concerning fidelity related to the use of the FCM, experience of usability, and organization of teaching connected to differentiation, assessment and homework.
When all the data had been analysed the final organization and the labelling of the subthemes comprising the main themes were refined. In Table 3 , both the initial and final themes as well as sub-themes are presented. For example, the final version of the theme labelled as "Views on mathematics education" also covers notions about teaching methods and pedagogical approaches in mathematics classrooms when compared to the initial theme. The theme on "Lesson scripts and pedagogical flow" was reshaped by sub-themes about differentiation and assessment in relation to curriculum materials and their use instead of focusing on the organization of mathematics teaching in general. The themes are not exclusive, in the sense that certain units were categorized into more than just one theme.
When presenting the results, we follow the structure of the final themes and subthemes, and offer extracts from our data in order to make the data analyses and our interpretations transparent.
Trustworthiness of the study
In cross-cultural studies, it is important that there are both outsiders and insiders on the research team (e.g. Clarke, 2013) , which was the case in our research group. The data analysis was conducted in Swedish. We had also had long-term contact with the area of research as well as practical knowledge of the school systems of both countries (Stake, 2005) . The data gathering procedure varied among the different schools throughout the research process due to the emergent character of the study. Our research is based on various cases that were analysed both individually (generalization within the case, cf.
Huberman & Miles, 1994) and across the multiple cases (generalisation between the cases), and thus, served the possibility to understand the authenticity of the phenomenon. We even confirmed our initial themes of the analysis in the later rounds of data gathering. Still, the initial themes related to working practices in mathematics and teachers' relations to the curriculum materials were focused on during the entire data collection. In practice, the study approach was somewhat modified on the grounds of the initial findings. However, the quality of the data was hardly affected due to the open approach of our multiple case study focusing on complex cross-cultural phenomena. The initial findings showed that the multifaceted data hardly provides us with tools for building up a systematic model that would present the way different factors relate to each other in the cross-cultural interplay in this context. According to our understanding, it allows us instead to build up a wide understanding of the nature and process of the cross-cultural interplay between teachers and curriculum materials. We have strengthened the transferability of our research by describing the features of both education contexts and by selecting the cases that reveal relevant experience of the curriculum materials use in a specific setting.
Results
We portray the Swedish teachers' interplay with the FCM through three main themes, created during the data analysis, that enhance our understanding of the nature of the teacher-curriculum interplay within this special cross-cultural setting. The results are exemplified with extracts from various cases.
Teachers as users of curriculum materials
The teachers reflected on using the curriculum materials from various perspectives, namely in terms of fidelity to the material, aspects related to improvising and adapting it, usability of the FCM, and teacher learning.
Fidelity to the material. The teachers in our study began using the FCM intensively by familiarizing themselves with it and following the teacher guide. It was quite amazing how strongly the teachers dedicated themselves to the new curriculum materials.
This differs from their previous practice with Swedish materials. As the extract above shows, the teachers used the FCM as their main resource in designing and enacting their teaching. They admitted relying more on the Finnish teacher guides than the Swedish ones: I've never used a teacher guide as much as now… before I just 'shut' it [the guide] -'no I won't look at this'. (Teacher at CM1, 2013) I've been lousy at reading teacher guides, I think with this material it's the first time I started thinking it was interesting to use the ideas, don't ask me why. (T6 -S1, 2014)
The analysis of the teachers' responses to the pre-questionnaire (Appendix 1) also shows that they previously used the Swedish curriculum materials as only one option among other resources. It was common to improvise much more in the classroom, for example, basing their teaching on students' questions. The teachers' heavy reliance on the FCM was also confirmed by 17 teachers' responses to the questionnaire at the collegial meeting (CM 2, 2014). All but one of them either strictly followed the instructions in the materials or only slightly adapted them in their practice (Appendix 2).
Many teachers found the explicit parts of the teacher guides to be helpful and inspiring, regardless of the length of their teaching experience. For instance, they used the ready-made questions to investigate the textbook picture along with their students and followed the guidelines for what to write on the board: I think it [the teacher guide] is good; there are even suggestions for what to write on the board. (Teacher at CM1, 2013) The teachers with more teaching experience wanted to carefully follow the materials in order to become familiar with them and understand the ideas presented about designing mathematics instruction in a totally new manner. A desire to learn to work differently in mathematics classrooms was highlighted: I want to follow this carefully … I feel so…It's also a way to get to know the materials; next time there might be more variation -you learn all the time. (T11 - S3, 2012) Teachers' year plans and the documented lessons showed that they followed the materials' structure and instruction quite closely.
Adapting and improvising. Nevertheless, teachers with differing lengths of teaching experience also incorporated their own ideas into the suggested lesson activities, and hence both improvised using their own resources and adapted the ideas of the FCM. For example, some teachers modified their storytelling in order to harmonize the lesson theme with other subjects, or invented their own stories inspired by the FCM.
Some experienced teachers viewed the FCM, with its explicit ideas for lesson activities, as particularly appropriate for teachers who lack knowledge in mathematics education. An intensive use of the teacher guide during a lesson could be regarded as a token of a teacher's lack of experience and personal resources:
One does not have to take [everything from the guide] … but I see a colleague of mine who hasn't had much mathematics in her education; she gets a lot of support from the guide. I see that she has it open like this on her desk when she's teaching. (T2 -S1, 2011)
The length of teaching experience seemed to be influential in how teachers interacted with the FCM: those with long experience seemed to adapt and improvise more than the newly graduated teachers:
Then there are some things I don't agree with, although I really like the material, but when I encounter some elements that don't suit my style, we do something else. (T2 -S1, 2012)
The classroom observations and the analyses of the video recordings confirm that the teachers generally employed the suggestions in the material to a great extent, but that they applied the ideas of the FCM in various ways and sometimes improvised with their own ideas.
Usability of the material. The teachers stressed highly the 'usability' of the material, compared to other materials they had experience of. This might also be a condition for using such new material initially. They found the FCM to be structured in a way that reduced their workload; for example, according to them it was easy to grasp and use the ideas in practice:
The teacher guide's very clear, a lot of material to copy, every section has two pages and two extra pages, exercise [homework], envelopes with concrete material… (Teacher at CM1, 2013) …so if it was page 100 in the students' book it was page 100 in the teacher guide. It was easy to find things and easy to give a lesson. (T7 -S1, 2014) Teachers also found that the concrete material provided in the students' textbooks considerably diminished their workload: T6: And that there was concrete material for all children.
T2: Really brilliant, now I'm back again, copying and so on, number cards and…, very boring...hopeless! (Teachers -S1, 2014)
The results from the analysis of the teachers' responses to the questionnaire (CM2, 2014) confirm their satisfaction with the usability of the materials (Appendix 2).
Views on mathematics education
The second theme is related to the teachers' experiences of the FCM in relation to their views on mathematics education, namely on mathematical progression and learning mathematics, teaching methods and views of learning, and mathematical language and structure. These issues, emerging from different traditions, impacted the teachers' interplay with the material, especially those with more than three years of teaching experience.
Progression. The teachers paid attention to the way mathematical content was presented as well as to the progress students were expected to make during a certain time period, such as a single lesson. At the collegial meetings, they compared the content with that of national examinations. The teachers pointed out that the expected progress was communicated clearly and seemed more demanding than what they were accustomed to. For example, the Grade 1 teachers cited the difference in number area and the use of number line:
we work… in the earlier books or like I usually work, we work a lot with a number line. But our number line, or the number line I start with, is the one that extends from zero to ten. Here, the number line extends from zero to 20 right away; in other words, the number line just goes on, do you understand? (T2 -S1, 2010)
The "ten transition", launched already in Grade 1, is another example of the differences teachers confronted when using the FCM. Most of them found the higher expectations to be a positive challenge. Hence, these teachers trusted that they could improve their students' performance by following the material. However, some of the experienced teachers saw the faster progression as a problem, believing it 'made students' learning difficulties visible already in Grade 1': Several students think math is more difficult now than it used to be [in Grade 1] . (T11 -S3, 2012) These teachers felt anxiety as they did not want the first-graders to experience failure caused by the more demanding mathematical content provided in the FCM.
View of learning and teaching methods. The teachers' earlier experiences of how students learn mathematics impacted their interplay with the FCM. For example, the mental strategies used for the ten-transition were different than those they were accustomed to. Swedish textbooks typically present a number of strategies connected to learning through number couples, for example 7 + 7 = 14 and therefore 7 + 6 = 13. Instead, the FCM shows the strategy of crossing over by completing first to a full ten, for example 7 + 6 = 7 + 3 + 3 = 10 + 3 = 13.
The teachers in School 1 also brought up strategies related to partitions of numbers that are commonly applied in the number range from 0 to 20 in Swedish curriculum materials. Teachers stated that they had previously focused more on teaching addition tables: I know we used to work a lot with addition tables from the beginning, I mean the combinations of the number 11, all of them, exactly like we did with number five, and so on in a similar manner with 12, 13, 14, training all combinations, and they were drawing and so on like that, and I thought, 'Oh my goodness '. (T2 -S1, 2011) Although teachers used the mental calculation strategies and mental arithmetic exercises applied in the FCM, they sometimes supplemented these with extra exercises-for instance, partitions of numbers in line with addition tables-and tried to combine the new strategies with something they were used to.
Early algebra provides another topic related to contradictions in views on mathematics education. There is a tradition in Swedish mathematics textbooks to include a large number of exercises, already starting in Grade 1, with multiple-choice answers, that show an understanding of the equal sign or pre-algebra, for example, 2 + _ = _ + 6. In the Finnish materials, the meaning of the equal sign (=) is taught along with the signs for less than (<) and greater than (>): I usually start much earlier with open problems than the book does, […] the equal sign and the meaning of it, where I feel that I work even more than I feel the book does in some way, so maybe this is wrong, because, still, I think the children aren't always confident with the meaning of the sign. (T1 -S1, 2011) These differences caused the teachers some anxiety. For example, in the extract above Teacher 1 compares the different procedures and reflects on the possible effectiveness of her earlier procedures in relation to the new ones. She combined the previous set of exercises with those provided in the FCM to be on the safe side, because there was no rationale behind the suggestions in the FCM.
The teachers who reverted to the Swedish materials retained some ideas, for which they searched for material in the FCM; for example, lesson plans concerning a certain mathematical topic. In addition, they kept the concrete material included in the students' textbooks and continued using it to some extent with their students.
Mathematical language and structure. Several teachers paid attention to the way mathematics and relations between different mathematical concepts were communicated with a consistent use of mathematical terms. They considered this helpful in their work, for example, as it outlined connections between different mathematical content areas: T10: Even clearer language, it's used all the time and helps them; they hear it in the stories that are also found on the website. T12: Uses the correct terms and expressions, helps in seeing the mathematical connections; it builds one thing onto the other, the things come back. (Teachers in S2 & S3, summary discussion, 2013) At the same time, some teachers (T11 and T12) stated that the FCM was more restrictive than the Swedish materials -no section could be skipped, as new knowledge often relied on the content previously introduced and focused on.
Lesson scripts and pedagogical flow
The last part of the results focuses on the issues related to how the different teaching cultures are confronted, especially regarding various elements of the lesson, lesson scripts and patterns in lesson sequences identified in the two countries as well as how much the teachers also seemed to change their practice after giving up the FCM.
Considering different learners. The teachers experienced that the structure of the material, namely setting learning goals for every lesson, differs from the Swedish materials, where the mathematical progress is not as clearly explicated. The FCM supports an instruction in which all students focus on the same lesson topic with differentiation (considering different learners) through various tasks and activities provided during each lesson.
In general, teachers mentioned their willingness to focus on the same mathematical area with the whole class instead of using speed individualization and, contrary to their previous practice, students were not allowed to proceed at their own pace with the textbook. This was also the case with the teachers at the second collegial meeting (CM2, 2014) (Appendix 2).
The teachers stated that there was much less competition in their classes when they worked in this manner, and this was viewed as positive. However, the change caused complaints from some parents and put pressure on teachers who felt anxious (cases T8 and T9). Confrontation was stronger in the later school years (Grades 3 and 4), when certain routines had already been established.
Most teachers perceived the idea of choosing from basic and additional problems provided for every lesson; that is, instead of every student completing all tasks, a teacher should select the appropriate activities for the whole class, different groups, and even individual students. For example, differentiation was organized through selecting different tasks and grouping students: …and then that the quick students could move on to the extra pages while we all focused on this; this is what we're supposed to accomplish. (T6, S1, 2014)
We work like this, when they've completed the two pages, they take their math buddy with them and go outside the classroom and work on the pages, communicating with each other. They like co-operating on these pages a lot, and I think they talk a lot; 'do we have the math groups today?', they ask. They love these groups because they're able to complete the basic problems quickly in order to work on the next ones. (Teacher at CM1, 2013) However, staying on certain lesson topics longer than planned, or returning to former pages with the whole group to ensure that all students were on track took place. Moreover, one teacher (T10) even wanted to implement all the activities of the FCM and therefore could not progress in the way initially planned.
After the first term, there were cases of going back to speed individualization, i.e. letting students proceed at their own pace, as is typical for the Swedish materials, as a better option for making it easier for students who struggled with the content. Moreover, some substitute teachers allowed students to proceed at their own pace, without selecting tasks for different students or introducing students to a new topic through common activities and instruction, as suggested in the FCM teacher guide. This led to a situation in which the students had progressed at very different rates through the textbook when their regular teacher returned (cases T4 and T8).
New lesson events. The teachers closely followed the ideas presented in the material and adopted new activities, such as small mental arithmetic exercises, elaborations with concrete materials, storytelling, and homework assignments:
We discussed the picture, and they listened to the story; we did what we were to do, and then they had this small square [homework] that they took home. (T6 -S1, 2014)
Our initial investigations with the pre-questionnaire (Appendix 1) showed that contrary to the Finnish tradition, assigning homework after every lesson was not common before starting to use the FCM. If they had assigned homework at all, it typically involved a weekly task:
Although we have another kind of reasoning here in our school, we're moving more toward a kind of weekly homework that should be something that engages the whole family... (T1 -S1, 2010) Teachers wanted to assign homework regularly to their students following the idea of the FCM, but were afraid students would leave their textbooks at home. Nevertheless, it was possible to establish a new habit with the first-graders by telling them 'the textbook lives in your school bag'. These teachers were satisfied with this, as taking the textbook home also allowed the students to work at home when they were sick. In addition, extra materials such as audio files on the website allowed students to take part in activities similar to those used in their class at school:
They do it at home, they have the book in their bag, and they log in and listen. (T11 -S3, 2012) This was not the case for the teachers who received little additional information about the rationale behind the FCM. The responses of the teachers at the collegial meeting (CM2, 2014) show that the Finnish tradition of assigning homework was implemented only partially (Appendix 2).
Teachers faced the confrontation of different educational traditions also through the feedback given by parents. Parents, especially those with a school background from a different country than Sweden, were satisfied with daily homework, according to the teachers, as it allowed them to follow closely what their children were learning in school. However, some Swedish parents demanded to have homework assignments only on certain occasions, preferably weekends, due to other activities during the week such as time-consuming hobbies. This caused anxiety among the teachers, some of whom had difficulty resisting the pressure.
Several activities the teachers carried out in the classroom when interacting with the FCM vanished from their everyday practice when they reverted to using the Swedish materials. This was the case even though teachers were willing to change their practice, for example, in terms of expected student progression and testing new teaching methods and activities in mathematics. For example, they seldom organized short mental arithmetic exercises followed by whole-class discussions, as they had done previously: T7: I still miss certain elements like those mental calculation squares, and that's something the children still ask about […] They really thought they were fun. But now it just doesn't happen, because you're not reminded of them... T6: I've given that up totally; it's seldom you remember, 'now let's do some mental arithmetic'. (Teachers -S1, 2014) However, the teachers retained some ideas, for which they searched for material in the FCM; for example, lesson plans concerning a certain mathematical topic. In addition, they kept the concrete material included in the students' textbooks and continued using it to some extent with their students.
Assessment. Both the small assignment of homework and the specific mental arithmetic exercises were used by the teachers in our study to assess students' progress and to allow the students to perform self-assessment. The teachers also regularly used ready-made written tests, which are designed to help teachers continuously follow student learning: …and these tests, too, diagnoses after every [sequence of lessons], so you see if the students have learnt the topics we've worked with. (T6 -S1, 2014)
According to the analysis of the teachers' responses to the pre-questionnaire (Appendix 1), it was usual for the teachers to gather their students' textbooks about once a week or more seldom to correct the tasks. Many teachers in Schools 1-3 regularly let their students check the correctness of their solutions, for example together with other students, starting already in Grade 1, in accordance with the Finnish tradition. This was not the case for the teachers participating in the collegial meeting (CM2, 2014), who had not received any additional information about the Finnish tradition. Among these teachers, it was rare to let students check their solutions themselves (Appendix 2). Most of these teachers followed the typical Swedish tradition of the teacher checking and correcting the students' solutions.
Discussion
All the teachers in our study examined the FCM carefully, and most of them used the materials in a literal manner (cf. Brown, 2009) , following it as closely as possible, at least in the beginning. Teachers also based their year and lesson plans on the specific flow of lessons and lesson events in the materials (cf. Andrews, 2007) . In Brown's (2009) terms, they 'offloaded' a large degree of agency for guiding instructional activity onto the materials, and showed no signs of guilt in doing this (cf. Pehkonen, 2007) . One reason for this could be that the teachers had voluntarily started working with the materials, and felt that by relying on it they would be able to reform their own practice. Hence, although they surrendered some agency to the materials, a great deal of their professional agency was focused on changing their teaching, bearing in mind the poor results of national and international evaluations and the many criticisms targeting the common working approaches in Swedish mathematics classrooms (e.g. Boesen et al., 2014) . As the change they had made was based on their own choice, instead of guilt they showed satisfaction with what they had accomplished.
Indeed, the teachers were open to new ways of working, and there were no externally imposed expectations on them (cf. Vandenberghe, 2002) . It is possible that the good results of Finnish students in international comparisons added some extra authority to the materials and the working practice they promote, even if the teachers lacked evidence of their students' future results (cf. Guskey, 2002) . Relying closely on the material was also a way for the teachers to get to know it better.
The interplay between the Swedish teachers and the FCM was also influenced by the specific character of the materials (cf. Kauffmann, 2002; Brown, 2009) , and the notions of offloading, adapting, and improvising (Brown, 2009 ) must be recontextualized to the specific features of the FCM. For example, the material is not created in a linear manner like a manuscript of instruction on how lessons should proceed, as is the case with several US materials (Brown, 2009) . Rather, the FCM is created as a map, with a variety of suggested activities connected to a central learning goal and lesson topic . Teacher professionalism comes into play when a teacher selects and implements the relevant activities for individual students/groups of students/the whole class when designing and enacting a lesson. This means that the teachers who used the materials in a meaningful manner did not offload their entire professional agency to them, even though they did not use other resources.
Rather, there was a kind of adaption process when choosing and applying various ideas in classroom practice according to the teachers' professional judgment. As our observations of lessons indicate, this could happen in several different ways.
The consistent use of mathematical terms and the clear presentation in the FCM revealing mathematical connections were experienced as positive by the teachers in our study. It is possible that the heavy emphasis in the Swedish curriculum on everyday mathematics (Hemmi, Lepik & Viholainen, 2013; Hemmi & Ryve, 2015b) has led to the production of materials that do not stress the proper use of mathematical terminology (cf. Herbel-Eisenmann, 2009), and therefore the teachers perceived this emphasis to be especially helpful. Moreover, earlier studies show that, contrary to the Swedish national curriculum, the Finnish national curriculum stresses students' understanding of mathematical connections from the early grades (Hemmi, Lepik & Viholainen, 2013) . Still, some teachers experienced that the presentation of mathematics restricted their possibilities to improvise and adapt the material, because it was difficult to change the order or skip certain core content of the materials as they had previously been able to do with the Swedish materials.
Previous research shows that there are great differences regarding the ways teachers adapt new ideas from curriculum materials and succeed in developing their teaching (e.g. Collopy, 2003; Remillard & Bryans, 2004) . Remillard and Bryans (2004) suggest that inexperienced teachers are most likely to fully utilize all the reform-based curriculum resources, and our study confirms this result to some extent. Although the teachers followed the materials carefully, especially those with long experience improvised in a specific way by blending different traditions of mathematical content and methods in their interplay with the materials. This is connected to the teachers' views on and experiences of the instructional effectiveness of the materials (see efficacy in Kauffmann, 2002; anxiety in Christou et al., 2009) . In line with the teachers in the study by Kauffmann et al. (2002) , those in our study worried about the materials' compatibility with national tests. All the teachers with some years of teaching experience identified the higher expectations on students' progression in the FCM, and initially expected that the materials would help them improve their teaching and the students' learning. However, abandoning their earlier practices made them feel anxious, for example, when skills training with addition tables; thus, they added these kinds of exercises to their teaching to be on the safe side. Similar behavior has been also identified by Guskey (2002) . A couple of teachers adapted the activities and improvised with no discernible reason. Obviously, they did not always feel like autonomous professionals if they followed the guide's instructions too closely instead of using their own creativity (cf. Ball & Cohen, 1996) .
Traditions regarding the organization of instruction with respect to differentiation, assessment, and homework seem to be critical for teachers' fruitful interplay with the FCM. This is natural, since in the Swedish classroom context it has traditionally been important to be sensitive to students and respect their 'maturity' by allowing them to proceed at an individual pace (Hemmi & Ryve, 2015b) . However, these teachers did not verify how many students were failing to keep up, and for this reason the whole class repeated the same content. Obviously, many teachers lacked both the personal and material resources to continuously offer support to struggling students while moving forward according to the initial planning, which is a common approach in Finnish mathematics classrooms. On the contrary, some Swedish teachers found it disturbing that students' difficulties were visible as early as in the first term. The way the Swedish publishing house adapted the materials, for example, omitting many demanding tasks and supporting materials, reflects the Swedish teaching tradition. The problems cannot be very demanding if a teacher needs to be able to individually coach students who are working at different levels. Also, supporting struggling students and trying to keep them on track demands relevant tools, which the teachers obviously lacked.
The instructional reality within a school community also has an impact on the way teachers interact with the materials (Stein & Kim, 2009; McClain et al., 2009) , and parents can be influential in textbook adaptations (Herbel-Eisenmann et al., 2006) . Indeed, some teachers felt anxious due to parents who resisted the new ways of organizing the instruction, with respect to both the homework and keeping the students within the same topic area. Further, it was difficult for substitute teachers to organize their teaching in a new manner because the instructional reality within the school community followed the current Swedish tradition.
One aspect the teachers strongly ascribed to the FCM was its ease of use (Kauffmann, 2002; Christou et al., 2009) . In Sweden, it is commonly known that primary teachers' workload has increased in recent decades; hence, it could be 'acceptable' for teachers to talk about the issue of ease. Ease is also a consequence of relying only on one set of materials instead of searching for several other resources, as many of the teachers in our study had previously done when planning their teaching. Moreover, many activities in the teacher guides are described explicitly, which could offer important support for inexperienced teachers or those with a weak teacher education background in mathematics (cf. Stein & Kim, 2009 ). When the teachers in School 1 reverted to the Swedish materials, they discarded several of the new features they had adopted but revisited the Finnish teacher guide to look for ideas for designing lessons focused on specific content. Thus, the teachers had acquired new knowledge about the resources, which allowed them to improvise with the new Swedish materials they had started using again.
Conclusion
Finally, in the light of the results of this study, we discuss some general aspects that we find important to consider when importing materials and ideas from other educationalcultural contexts.
First, it seems important to be aware of the factors that affect teachers' use of curriculum materials in general in certain educational-cultural contexts. For example, in the Swedish context, the teachers discussed the conflicts that emerge with some parents with strong expectations but there was no anxiety concerning the pressure of national tests and the correspondence of the materials with the national steering documents (cf. Christou et al. 2009 ).
Second, teachers' initial views on the effectiveness of the materials and the ease with which suggested ideas can be adopted in practice, as well as teachers' willingness to improve their teaching in accordance with the connected instructions (Kauffmann, 2002; Christou et al., 2009) , are important for a successful interplay with new materials. In our study, all these premises were initially met, and the teachers managed to change their teaching by incorporating new working practices into their mathematics classrooms. An ease of access of the different tools connected to the material that harmonized with the planned reorganization of practices was crucial for the change these teachers accomplished (cf. Cobb & Jackson, 2012) .
The most important contribution of our study concerns the influence of rationale, or rather the lack thereof, on a fruitful interplay with new curriculum materials. According to several researchers, offering clear rationales for suggested activities or procedures is critical to teacher change (Davis & Krajcik, 2005; Brown, 2009 ). If there is no justification for certain working approaches in the materials, teachers continue with their previous routines to be on the safe side (cf. Guskey, 2002) . But this is not enough in cross-cultural settings. The teachers in our study received minimal information about the Finnish classroom culture -some of them no information at all -before collegial meetings. The organization and content of the materials are presumably taken for granted in the countries where they are produced. Therefore, not much attention is paid to them. It is also possible that the lack of a rationale behind the recurring classroom activities in the FCM negatively impacted the teachers' change in the long term, as they did not consider them worth utilizing without the support of the material.
Finally, there are parallels between this study and the issue of teacher change in the context of curriculum reform, as the expected changes have often been planned and developed by actors outside the ordinary schools. Therefore, in our view, our study raises critical issues connected to the production and implementation of reform curriculum materials that challenge the existing school culture. The role of teachers, and the surrounding community's shared knowledge about the rationale behind the new ideas provided in materials seems to be crucial and, thus, should be explored and developed in more detail in further studies.
